Hairless: the ignored antagonist of the Notch signalling pathway.
The Notch signalling pathway regulates cell-cell communication in higher eukaryotes. Cellular differentiation and tissue development relies on correct intercellular communication, accounting for the high interest in the Notch signalling pathway. Together with mastermind and CSL (CBF-1, Suppressor of Hairless, lag-2) DNA-binding proteins, Notch forms a complex that mediates transcriptional activation of the respective target genes. This activation is strictly controlled, and deregulation causes extreme developmental defects. In Drosophila, the stringency of the control system is given by the general Notch-antagonist Hairless. Hairless assembles in a repressor complex on Notch target genes, which involves Suppressor of Hairless and two corepressors, Groucho and C-terminal binding protein. In mammals, CBF-1 recruits corepressors on its own. In addition Hairless recruits also other proteins. One example is the Pros26.4 AAA-ATPase which specifically destabilises Hairless resulting in a novel positive regulation of Notch signalling. By inhibition of Notch, Hairless not only regulates cellular differentiation but also has anti-apoptotic functions. Moreover, many genetic interactions imply a cross-talk between Hairless and the EGF-receptor pathway, which might act independently of Notch. Surprisingly, no Hairless homologue has been identified in mammals so far, despite the high degree of conservation of other components of the pathway. This discrepancy might be resolved in the future, once all components of the repressor-complex in the different species have been identified. In conclusion, Hairless is a central component of the regulation of the Notch signalling pathway in Drosophila, and is hence essential for cell differentiation and tissue development in the fly.